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A 65-year-old female patient with severe mitral valve stenosis plus coronary artery disease was scheduled for mitral valve
replacement and 2-vessel coronary artery bypass graft (CABG) surgeries simultaneously. After a successful procedure, resistance
was met on a CVC withdrawal. During postoperative ﬂuoroscopy, ﬁxation of the catheter at the heart was conﬁrmed which
necessitated reopening the chest, cutting the suture, and removing the catheter. When a catheter became hard to withdraw after
openheartsurgery,weshouldneverwithdrawitforcefullyandblindly.Althoughrare,oneshouldconsiderinadvertententrapment
of CVC by a suture as the possible cause.
1.Introduction
Central venous catheterization which is a routine procedure
in patients undergoing open heart surgery is frequently used
for hemodynamic monitoring. A variety of catheter-related
complications has been reported in literature. Among them,
problems encountered infections and mechanical complica-
tions are most common complications [1].
Therearemanyreportsofthecomplicationbythecentral
venepuncture,buttherearefewreportsaboutitsentrapment
in an atrial sutures during open heart surgeries in the liter-
ature [2–5].
In this paper, we represent a very rare case of accidentally
CVC entrapment into the purse-string suture at the venous
cannulation site of cardiopulmonary bypass (CPB) during
open heart surgery that necessitated reopening the chest,
cutting the suture, and removing the catheter. We wish to
highlight concerns raised when a catheter became hard to
withdraw a CVC after cardiac surgery.
2. Case History
A 65-year-old female patient who was suﬀering from severe
mitral valve stenosis (area of 0.6cm2) plus coronary artery
disease underwent mitral valve replacement and 2-vessel
coronary artery bypass graft (CABG) surgeries simultane-
ously at Shahid Rajaee hospital of Iran, University of Medical
Sciences (Tehran, Iran) in May 2009.
At preanesthetic evaluations, she had history of diabetes
and hypertension. After induction of general anesthesia and
intubation, through the right internal jugular vein, a 20-cm
long, 7.5Fr multilumen central venous catheter was inserted
by a Seldinger’s technique. Its proper placement in right
atrium and SVC junction was conﬁrmed by appearance of
waveforms on monitors; moreover, its patency was checked
by free aspiration of blood from all three lumens.
After completing surgery, ﬂuid could not be ﬂushed, and
the patient was uneventfully transferred to cardiac surgery
ICU, where CVC was reconﬁrmed to be patent. Initial X-ray
did not show any tortuousness or knicking of CVC.2 Case Reports in Anesthesiology
Figure 1: Photograph of left CVC after removal. Note the distal tip
that became tilted (Arrow).
The entrapment of the CVC remained unnoticed until
the time of removal on the third postoperative day when
attempts for removal by gentle traction failed. Blood could
not be aspirated, and ﬂuid could not be ﬂushed from the
distal port of the triple lumen catheter. Repeating X-ray
illustrated its straight way from entry point to its 3cm distal
end point at which it showed a tilt.
With diagnosis of possible bending of the catheter, the
patient underwent ﬂuoroscopy. Dye injection under ﬂuo-
roscopy conﬁrmed the initial ﬁndings (Figure 1). After con-
ﬁrmation of opening the lumen, a trial made to pass a guide
wire through main port. It was passed with minimal resis-
tance through its distal end, but again resistance appeared
removing the catheter from the inserted state. It led to a high
index of suspicion, for CVC being sutured to the heart.
Surgical exploration with sternotomy under general
anesthesia was performed. A reinforcement stitch was ﬁrst
placed in the upper end of right atrium to prevent excessive
bleeding. Then the suture entrapping the CVC was freed. It
was the purse-string suture at the venous cannulation site of
CPB. Then CVC could be easily pulled out (Figure 2). It was
possible to see the hole made by purse-string suture.
3. Discussion
Stuck CVC is an unusual complication. Causes of stuck CVC
include shearing or fracturing of the CVC, ﬁbrin sheath for-
mation, infectious process, thrombosis, venospasm, catheter
looping, and knotting [4, 6, 7].
During open heart surgery, the CVC tends to lie against
the lateral or the posterior wall of the right atrium, where it
may be caught by a suture in the during venous cannulation
Figure 2: The distal section of CVC. It is possible to see the hole
made by purse-string suture (Arrow).
forCPB[8];however,suturingofaCVCorpulmonaryartery
catheters (PACs) to heart and vessels by cardiac sutures has
rarely been reported [2, 8]. Although the literature contains
few reports of other types of CVC entrapments, we believe
that our case to be one of the very few reports of CVC was
sutured surgically to the wall of the right atrium while doing
the purse suture for inserting the inferior vena cava cannula
prior to CPB and necessitated reexploration of the chest to
remove it.
Kaplan et al. [9]s u r v e y e d1 0c a s e so fP A Ce n t r a p m e n t
complications, all of which involved valvular replacement
surgeries. Huang et al. [8] similarly reported entrapment of a
Swan-Ganz catheter in the purse-string suture in a patient
undergoing aortic valve replacement. Our case was also
during valve replacement CABG surgery.
4.Diagnosis
Several diagnostic methods could be used to diagnose the
suture entrapment. In most of pulmonary artery catheter
entrapmentreports,diagnosiswassuspectedwhenresistance
was felt while attempting to withdraw this venting catheter,
a n dc o n ﬁ r m e db yﬂ u o r o s c o p yp o s t o p e r a t i v e l y[ 10–14]. As
reported in our case, acute angulation of the catheter on
chest radiograph is an important diagnostic sign, and it
conﬁrmed the possibility of suture entrapment [13, 15].
Transesophageal echocardiogram has been used as a very
useful tool for the diagnosis of suture entrapment of a Swan-
Ganz catheter during open heart [16–18].Case Reports in Anesthesiology 3
5. Management
Various methods of dealing with stuck catheters have been
explored depending upon the cause of entrapment. As the
gentle trial and passing a guide wire failed to move the CVC,
it was decided to remove it surgically. Since there was a risk
of opening the suture line or of a rupture while trying to
remove the catheter by nonsurgical methods, we preferred
the surgical method. Atrial wall laceration could occur if
an encircled suture removed by forceful traction [19]. Most
similar cases required a repeat sternotomy with or without
CPB [9, 20].
6. Prevention
To prevent this complication is diﬃcult due to its very
low incidence, and care should be taken while closing the
cannulation site of the right atrium. We wonder whether
it would be possible for anesthesiologists or surgeons to
preventsimilarfromhappening.Apossiblesolutionincludes
simply pulling CVC for few centimeters by anesthesiologist
after purse-string sutures at the venous cannulation site are
tied. If any resistance is felt, the suture can be gently loosened
andthecatheterpulledoutofthesuturelineintothecephalic
portion of the superior vena cava. Yet, if the complication
is realized postoperatively, it must be managed surgically, as
described in our case.
Some authors recommend ensuring catheter mobility
beforethechestis closedpreventingPACentrapment[9,14].
7. Conclusion
Thisreport,besidesotherreports,showsthatwhenresistance
was met on a CVC withdrawal after open heart surgery, we
should never withdraw it forcefully and blindly. One should
consider inadvertent entrapment of CVC by a suture as the
possible cause although it is an unusual complication. This
complication can probably be avoided by care taken by the
surgeon at the time of closure of the right atrium not to leave
CVC in the sutures and after completion of the sutures, by
anesthesiologist by partial withdrawal of the CVC at the time
of coming oﬀ CPB, or at least before chest closure.
Key Messages
When a catheter became hard to withdraw after open heart
surgery, we should never withdraw it forcefully and blindly.
Although rare, one should consider inadvertent entrapment
of CVC by a suture as the possible cause.
References
[1] H. Arenas-Marquez, R. Anaya-Prado, L. M. Barrera-Zepeda,
and A. Gonzalez-Ojeda, “Complications of central venous
catheters,”CurrentOpinioninClinicalNutritionandMetabolic
Care, vol. 4, no. 3, pp. 207–210, 2001.
[2] N. Makhija, M. Choudhury, U. Kiran, and U. Chowdhury,
“The stuck central venous catheter: a word of caution,” Heart
Lung and Circulation, vol. 17, no. 5, pp. 432–434, 2008.
[3] J. Dhanani, S. Senthuran, R. Olivotto, R. J. Boots, and J.
Lipman, “The entrapped central venous catheter,” British
Journal of Anaesthesia, vol. 98, no. 1, pp. 89–92, 2007.
[4] S. Mahadeva, A. Cohen, and M. Bellamy, “The stuck central
venous catheter: beware of potential hazards,” British Journal
of Anaesthesia, vol. 89, no. 4, pp. 650–652, 2002.
[5] K. Sun, H. Aebert, U. A. Stock, M. Lisy, G. Ziemer, and V.
Doernberger, “Transvenous removal of an entangled central
venous line following complex cardiac surgery,” Pacing and
Clinical Electrophysiology, vol. 32, no. 8, pp. 1099–1100, 2009.
[6] J. L. Wall and V. L. Kierstead, “Peripherally inserted central
catheters: resistance to removal: a rare complication,” Journal
of Intravenous Nursing, vol. 18, no. 5, pp. 251–254, 1995.
[7] F. Nicolas, J. Fenig, and R. M. Richter, “Knotting of subclavian
central venous catheter,” Journal of the American Medical
Association, vol. 214, no. 2, pp. 373–374, 1970.
[8] L. Huang, A. Elsharydah, A. Nawabi, and R. C. Cork,
“Entrapment of pulmonary artery catheter in a suture at
the inferior vena cava cannulation site,” Journal of Clinical
Anesthesia, vol. 16, no. 7, pp. 557–559, 2004.
[9] M. Kaplan, M. Demirtas, S. C ¸imen et al., “Swan-Ganz catheter
entrapment in open heart surgery,” Journal of Cardiac Surgery,
vol. 15, no. 5, pp. 313–315, 2000.
[10] S. Deneu, J. Coddens, and T. Deloof, “Catheter entrapment
by atrial suture during minimally invasive portaccess cardiac
surgery,” Canadian Journal of Anaesthesia, vol. 46, no. 10, pp.
983–986, 1999.
[11] S.G.DeHert,C.J.Boeckxstaens,R.E.Vlaeminck,M.R.Gillis,
M. M. Moens, and K. M. Vermeyen, “A rare complication
of pulmonary artery catheterization during cardiac surgery:
entrapment of pulmonary artery catheter around an intrac-
ardiac structure,” Acta Anaesthesiologica Belgica,v o l .4 4 ,n o .2 ,
pp. 53–56, 1993.
[12] A. Klockgether-Radke, J. Rathgeber, and H. Lange, “Inad-
vertent intracardiac entrapment of a Swan-Ganz catheter,”
Anaesthesist, vol. 44, no. 2, pp. 116–118, 1995.
[13] R. Alsatli, “Pulmonary artery catheter entrapment in cardiac
surgery,” Saudi Journal of Anaesthesia, vol. 4, pp. 114–116,
2010.
[14] K. Pfeiﬀer, M. Widmann, H. Deusch, H. Guggenberger, S.
Duda, and H. Seboldt, “Inadvertent suture ﬁxation of a
Swan-Ganz catheter to the pulmonary artery during cardiac
surgery,” Anaesthesist, vol. 44, no. 11, pp. 782–784, 1995.
[15] M. H. Wholey, E. A. Zikria, and B. Boyle, “Inadvertant atrial
ﬁxation of a Swan-Ganz catheter by suture and a method for
its percutaneous removal,” CardioVascular and Interventional
Radiology, vol. 10, no. 3, pp. 171–174, 1987.
[16] H. J. Wang, S. S. Wang, and C. S. Liau, “Transesophageal
echocardiographic diagnosis of intracardiac entrapment of a
Swan-Ganz catheter in open heart operation,” Journal of the
American Society of Echocardiography, vol. 17, no. 3, pp. 277–
279, 2004.
[17] C. A. Troianos and R. W. Stypula, “Transesophageal echocar-
diographic diagnosis of pulmonary artery catheter entrap-
ment and coiling,” Anesthesiology, vol. 79, no. 3, pp. 602–604,
1993.
[18] P. E. Dubois, E. Collard, P. X´ enitos, and Y. A. G. Louagie,
“Early recognition of pulmonary artery catheter entrapment
with TEE,” Journal of Cardiothoracic and Vascular Anesthesia,
vol. 17, no. 1, pp. 142–143, 2003.
[19] G. S. Huang, H. J. Wang, C. H. Chen, S. T. Ho, and C. S.
Wong, “Pulmonary artery rupture after attempted removal of4 Case Reports in Anesthesiology
apulmonaryarterycatheter,”AnesthesiaandAnalgesia,vol.95,
no. 2, pp. 299–301, 2002.
[20] R. Karthekeyan, S. Rao, M. Vakamudi, and K. Balakrishnan,
“Accidental entrapment of swan ganz in inferior vena caval
cannulation site-a case report,” Indian Journal of Thoracic and
Cardiovascular Surgery, vol. 23, pp. 283–285, 2007.